Drug intervention can correct subnormal retinal oxygenation response in experimental diabetic retinopathy.
Early subnormal retinal oxygenation response to a hyperoxic provocation (DeltaPo2) is strongly associated with subsequent experimental diabetic retinopathy and can be reversed by drug treatments started with the induction of diabetes. It is not yet known whether drug treatment can reverse an established subnormal DeltaPo2. Retinal DeltaPo2 was measured in two separate experimental paradigms in streptozotocin-induced diabetic rats. In a prevention study, measurements were performed in untreated diabetic rats, 3 months after the initiation of hyperglycemia (D3mo), in age-matched nondiabetic rats (C3mo), and in diabetic rats treated orally for 3 months with celecoxib, a cyclooxygenase (COX)-2-selective inhibitor, (D3mo+COX2i). In an intervention study, measurements were performed in untreated diabetic rats 4 months after the initiation of diabetes (D4mo), in age-matched nondiabetic rats (C4mo), and in diabetic rats that were untreated for 3 months and then were orally treated for an additional month with either celecoxib (D4mo+COX2i) or l-N (6)-(1-iminoethyl)lysine 5-tetrazole amide, a prodrug of an inhibitor of inducible nitric oxide synthase (iNOS, D4mo+ iNOSi). In the prevention arm, subnormal (P < 0.05) retinal DeltaPo2 was found in the D3mo group, but not in the D3mo+COX2i group (P > 0.05). In a previous study, it was reported that retinal DeltaPo2 also corrected in a D3mo+iNOSi group. In the intervention arm, retinal DeltaPo2 levels in the D4mo and D4mo+iNOSi, but not the D4mo+COX2i, groups were (P < 0.05) subnormal. These results demonstrate, for the first time, that drug treatment can reverse an established subnormal DeltaPo2. Furthermore, this effect could not be predicted by a drugs' ability to prevent the development of subnormal DeltaPo2.